Occlusion lowers cytokine mRNA levels in essential fatty acid-deficient and normal mouse epidermis, but not after acute barrier disruption.
Acute disruption of the permeability barrier by either tape stripping or acetone treatment and chronic disruption by feeding an essential fatty acid-deficient diet increase the mRNA levels of tumor necrosis factor-alpha (TNF alpha), interleukin (IL)-1 alpha, IL-1 beta, IL-1ra, and granulocyte/macrophage-colony-stimulating factor in murine epidermis. Furthermore, epidermal TNF alpha protein levels also are stimulated by barrier disruption. To understand the relation of epidermal cytokine production to barrier function, we studied the effect of the application of a water vapor-impermeable membrane on epidermal cytokine production both in normal epidermis and after barrier disruption. Latex occlusion of essential fatty acid-deficient mice for 24-48 h lowered the mRNA levels of epidermal TNF alpha, IL-1 alpha, and IL-1ra to nearly control values, but not the levels of IL-1 beta mRNA. Occlusion of normal mice for 8, 24, and 48 h did not alter the levels of epidermal mRNAs encoding TNF alpha, IL-1 beta, or IL-1ra. Yet mRNA levels of IL-1 alpha, the major constitutively produced epidermal cytokine, were reduced by 40% after 24 h and by 80% after 48 h of occlusion of normal mouse epidermis. In contrast, latex occlusion of mice immediately after acute barrier disruption by either tape stripping or acetone treatment blocked neither the stimulation of epidermal mRNAs for TNF alpha, IL-1 alpha, IL-1 beta, or IL-1ra, nor the increase in epidermal TNF alpha protein. Taken together, these results suggest that barrier status regulates the production of specific cytokines in essential fatty acid-deficient and normal mouse epidermis. However, the signals that regulate epidermal cytokine production in response to acute barrier disruption do not appear to be influenced by occlusion.